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THE PRESERVATIVE TREATMENT OF FARM TIMBERS. 



INTRODUCTION. 

The amount of wood used on the farms of the country and exposed 
to rapid decay is enormous. It is estimated that 1 billion fence posts 
and rails, the equivalent of 6 billion board feet, are required each 
year. For this class of material durability is the first requisite. Tho 
naturally durable woods were formcly plentiful over large areas, 
but in many sections they have now become too scarce and dear to 
use. There remains, however, an abundance of inferior woods which, 
when prewrved from decay, are entirely satisfactory substitutes. 

Many different preservatives have been widely used for ties, poles, 
and piling. The scarcity of durable fence posts is, however, com- 
paratively recent, and definite information regarding the preserva- 
tive treatment of fence posts has naturally been lacking. A series of 
experiments to determine the best manner of ereosoting posts of va- 
rious inferior woods was, therefore, undertaken by the Forest Service 
in cooperation with the following States and agricultural institu- 
tions: The Commissioner of Agriculture and Industries of the State 
of Alabama, Montgomery, Ala. ; the Alabama Polytechnic Institute, 
Auburn, Ala. ; tho North Louisiana Agricultural Experiment Sta- 
tion, Calhoun, La. ; the Maryland Agric^^t^ijral Fxperiment Station, 
College Park, Md. ; the South Carolina Agricultural Experiment 
Station, Clemson College, S. C. ; the Ames Experiment Station, Ames, 
Iowa; and the University of Minnesota Experiment Station, St. 
Paul, Minn. These organiza*»s heartily suppc^ted^his work, and 
to their cordial cooperation is due much of tho information that has 
bem acquired. 

DECAY AND METHODS OF PRESERVATION. 

Decay consists in the destruction of the wood tissues by low forms 
of plant life. These organisms we term fungi. It is possible that 
bacteria may be associated in some cases, but as yet wtt fcater ft© posi- 
tive proof of it. It follows that the object of all preservative treat- 
ment is to prevent the development of these organisms, and that the 
most effective treatment is the on© that accomplishes this for th« 
longest period. p' 
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Fungi require for their best development a certain balance between 
the air and the moisture content of the wood, and a favorable tem- 
perature. Thorough seasoning, on the one liajid, or thorough satura- 
tion with moitsure on the other, alters this balance to such an extent 
that the growth of the organism is either retarded or prohibited. 
Air seasoning only retards the growth. 

There are several methods by which timbers may be given more 
thorough preservative treatment. The surface of the wood may be 
soaked with paint or some similar substance. Such a coating keeps 
the wood dry, and more or less effectually excludes the entrance of 
the decay-producing organisms. Such coatings, however, should be 
applied only to well-seasoned material, since they will also tend to 
retard the escape of such moisture as may be already within the 
timber. Better preservatives arc the products of the distillation of 
coal tar and petroleum tar, which, in addition to possessing the 
advantages of paint, are antiseptics and poisonous to fungi. The 
deeper such antiseptics penetrate the wood the more lasting is their 
effect." 

It is well known that wood decays most rapidly when placed in 
contact with the surface of the ground, because the wood-destroying 
organisms find there more uniform conditions of heat and moisture 
to encourage their development. For this reason the ground line of 
a post must bo thoroughly treated, whereas portions of the poet above 
~ and below this point require less treatment. The climate of the 
locality should also be considered. In the warm Gulf States or in 
a moisturc-ladcn atmosphere posts require more thorough treatment 
tliij»n in a cooler n<3rtlvern clinjate or on the arid plainer , 

PROLOirGIirG THE LIFE OF POSTS. 

The usual methods of prolonging the life of fence posts are hei>« 
considered in the order of their efficiency, beginning with the cheap- 
est and least effective. One point deserves special emphasis, namely, 
that, in spite of the high first eoat, ttie beet treatment is the most 
economical in the long run. The study upon which this publication 
is based indicates that impregnation with creosote is decidedly the 
he»t pr<«6ry«tive- Bfte<iK>d. ' ^ -- '^t-- 

SIKPLS XSTHODS. 

P«*H«f *M •©•Wttinf . — The valiie ©•f seasomaf hits aJr»a.dy hem «a3- 
plained. It is likewise important to remove the bark, sq that the outer 
layers of the wood may dry more thoroughly. 

0 See Forest Service Bulletin 78, " "Wood Preservation m the United States," 
»87 



A preservrntir© method, aHn to seasojiiiig, consists in piling stones 
or similar material around the base of the post. This chocks the 
growth of weeds and pei-mits the air to circulate' more freely around 
the post. It is doubtful, however, whether the saving justifies the 
cost. 

Charring. — Good results have been obtained by charring the post 
over an open fire. The wood must first be thoroughly seasoned, and 
eare must be taken not to let the wood " cheek " or split from the 
heat. _ T^^decp chairing, which will weaken the post, must obviously 
be avoraittP In some cases it is unnecessary to ch^ the entire post, 
but the burning should always extend 1 foot above and 1 foot below 
the ground line. It is often a good plan to ehar the very top of the 
post. 

Painting. — Treatment with the brush should be resorted to oniy 
when more efficacious methods are impracticable. If brush treat- 
ments are to be effective, the posts must have been thoroughly sea- 
soned, or the surface coating will afterwards be broken by the open- 
ing of seasoning checks through which moisture will enter the wood. 
At best surface coatings arc not very durable. Some of the sub- 
stances which may be applied with a brush are whitewash, pctroleum- 
tar creosote," coal-tar creosote,'' and various pfitented products of 
coal tar and petroleum tar. Paint and whitewa^ are inferior to 
antiseptic preservatives; products of coal t*r (creosote, etc.) are 
the best. These are best applied hot, in two or more coats. A barrel 
(50 gallons) of creosote should be sufficient to paint at least 300 posts 
with three coats for the butts and two for the tops. 

Dipping. — One defect of brush treatment is that the preservative 
does not enter readily the cracks and checks. This defect may be 
overcome by dipping the posts in the preservative. Another advan- 
tage of dipping, as compared with painting, is a saving in labor. On 
the other hand, dipping requires a larger quantity of preservative, 
and, in addition to the amount consumed, there must be enough 
surplus to keep the barrel or tank filled to the proper depth. This 
usually forbids the use of any expensive preservative for dipping. 
Pctrolevim tar, coal tar, and the creosotes, however, may ofhin bo 
advantageously employed. 

Posts have been treated by dipping the butt in cement. This is 
hardly satisfactory, owing to the ease with which the protective cover- 
ing may be broken ; moisture is absorbed after treatment and causes 
the wood to expand and crack the cement. 

o Pctroleum-tar creosote Is derived from petroleum tar, which Is a by-product 
of the manufacture of water gas. It Is possibly not so efficient a preservative 
as coal-tar creosote, but It may be used vrlth good results and Is often cheaper. 

*C!oal-tar creosote Is a derivative of coal tar, which Is a by-product In the 
manufacture of coal gas and of coke. Its price Is comparatively low. 
38? 



Cold-bath treatment. — The treatments thus far considered merely 
eo*t i^tiKiHm^ *i4ife'».^e9erva-tiVe. Penetration or " impregnation " 
of some woods is secured by. prolonged soaking (a ten-hour bath) in 
the preservative at ordinary air temperature. This method of treat- 
ment is at^e#f^ iaf«i«ny eases, bee««sS^ is so simple. Nevertheless, 
far better results are obtained in all eases by the use of a liot bath as 
well as a cold bath. As a rule only the cheaper preservatives can 
profitably be used in tfe«*e«ld-b«rtii -tteaillRewtf ieP the same reason «6 
in dipping. Coal tar is so ropy and sticky that it will scarcely pene- 
trate even the most easily treated woods. Crude petroleum enters 
tlie wood rather readily but laeksisipoftg it»*i««^fie «(««feim-*^k^eBgf 
bath in crude petroleum may, however, prove a feasible method of 
treatment where petroleum is very cheap and the woods used are 
readily impregnated. Creosote is usutHy tiw best preservative to 
employ. Coal-tar creosote requires a slight heating to liquefy it. 

Water in the wood cells resists the penetration of the oil. 
Thorough seasoning before treatiWint ii, tkittfore, necessary to al- 
low the oil to penetrate readily t® prevent checking after treat- 
ment. 

The cold-bath method of tre«tHMait h«s na* yet been thoroughly 
investigated. It is probable, however, that it will impregnate but 
few woods. The woods which are likely to prove most suitable are 
beech, cottcmwood, the gums, pin and red oafcsj pines, sycamore, 
and tulip tree. 

IKPBKGITATION WITH CREOSOTE. 

Method of treatment. — The impregnation of fence posts with creosote 
is best aceompli!?hed by the so-called " open-tank " process." This 
consists of heating the wood for a certain period and tlien cooling 
it in the preservative. The principle is simple: During the heating 
the high temperature causes the air and water contained in the wood 
cells to expand, so that a portion of this air and water is forced out. 
The rest contracts as the subsequent cooling progresses, and a partial 
vacuum is formed, into which atmospheric pressure forces the cool 
preservative. Figure 1 shows sections of posts treated in this manner. 

The open-tank principle may be variously applied in the treatment 
of posts. The best way to heat the posts is to immerse their butts in 
creosote maintained at a temperature of 220° F. If a single tank is 
used the cooling bath may be given by permitting the temperature 
to fall, and in this case the preservative must, of course, be used for 
the hot bath. It is better, however, to employ an additional tank 
containing the cold preservative. If two tanks are used and a 

o So designated to dlstlnRuIsh It from the " closed " or " pressure " cyMnder 
process which is often employed In crcosotlug ties and piling. 
248^5— Bull. 387— ]0 2 
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thorough impregnation of <tho top of the post is desired, the eold- 
bath tank should be largo enough to' permit the soaking of the entire 
post. The top of the post will not be too heavily impregnated, beeause 
it has not been immersed in the hot oil. Creosote is usually the most 
Batisfaetory preservative. With two tanks erudo petroleum or any 
heavy (high-boiling) oil may bo used in the hot-bath tank. 

Forms of treating tanks. — The simplest form of treating plant is 
shown ill figiire 2. It eonsists of two ereosoto barrels, plaeed about 7 
feet apart and eonneeted by a 3 or 4 ineh pipe. The heating is ae- 
eomplished by building a fire under the pipe. This outfit is, in some 
partieulars, unsatisfaetory. It is certain to leak after a few days, 
and, in addition, the shallowness of the barrek is a serious disad- 




l''ia. 2. — Darrcl outfit. 



vantage. Nevertheless, the barrel outfit may suiRce when only a few 
posts of readily impregnated wood are to be treated and when, in 
eonsequenee, the treatments are few and short. To lessen the danger 
of leakage the pipe should be fitted with loek (jam) nuts. Further, 
the barrels should be shielded from the direet heat of the fire. Eaeh 
barrel should be set in a shallow box or provided with some gutter 
arrangement to eateh the oil in ease of an imexpeeted leak. A U of 
1^-ineh pipe, as shown in figure 3, may b® used in heating a single 
barrel. 

The apparatus shown in figure 3 will probably be of most general 
valuft. The HMstfiod of heating used for the barrel outfit is here 
applied to a light (14 gauge) galvanized-iron tank. A cylindrieal 
tank, 3 feet in diameter and 4 feet high, fitted with a U of 3-ineh 
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pipe, ean bo purchased for $12 to $15. This eost is very reasonable 
Trhen the permanency of ihe out-fit is considered. 

In the method of heating ilhistrated in figure 4 a black iron tank 
is used, and the fire is built under it. A fire box and a hot-air cham- 
ber are constructed with brick, and a sheet-iron collar caps th6 
masonry. The tank is supported by a strong foundation. Such 
an outfit, with a tank 3 feet in diameter and 4 feet high, made 

of ^-indi blaek ir«i, would 
probably eost from $25 to $30. 
The tanks used by the Forest 
Service are shown in figure S. 
These are heated by steam and 
prove satisfactory. The two 
tanks and the nftcessaiy piping 
cost $50. 

The use of a cold-bath tank is 
advisable whenever a large 
quantity of material is to be 
creosoted. If only butt im- 
pregnation is desired a cyKtt- 
drical, galvanized-iron tank 3 
feet in diameter and 4 feet 
high, costing $10 or $12, may bo 
employed. If the tops are also 




Fio. S. — Light Iron task heatirt bf tb« pipe method of dlr«ct kwittag. 

to bo impregnated the tank should be rectangular, 8 feet long, 3 feet 
wide, and 3 feet deep. Such a tank would cost approximately $20. 
Provision must be made for slightly heating the cold-bath tank, since 
creosote is often solid at atmospheric temperature. Best results are 
obtained at a temperature of 100° to 120° F. A thermometer reading 
to 250° r. is a necessary part of every equipment. 

Preparation of the posts for treatment. — For treatment with creosote 
some importance .attaches to the size and ithe ^orpiof the posts. The 

387 
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PEESERVATIVE TBHATMENT OF FARM TIMBBBS. 



removal of the bark and the seasoning of the wood before treatment 
we essential for siic^ae. At present ra*ny poste of large stMhtiffip 
used in order that the strength of the fence may still be sufficient 
after deeay has progressed for several years. Obvi- 
ously siich large posts are unnecesswry if pro-pOT pre- 
servative treatment is given, and, since the cost of 
treatment increases rapidly with the size of the post, 
tliere is much advantage in using comparatively small 
ones. For iustance, a well-treated line post need not 
exceed 5 inches average diameter. The figures in Table 
1, "Recommended trentments for various woods," are 
based on posts of this size. 

The form of the post, whether it is round or split, 
may influeuoe the efficiency of the treatment. A split 
post necessarily has heartwood exposed to the air. 
With some woods this is immaterial ; with others the 
heartwood can not be impregnated, and untreated heart- 
wood will prove inferior in durability to properly 
treated sapwood. Therefore, only round posts of the 
latter class should be used. In general, the heartwood 
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that is highly colored, such as that of oak and yellow pine, is practi- 
cally impenetrable. 

The tops of the posts should be cut obliquely to shed rain water. A 
bevel mllfle witli fcn'ii'S "is pref«?rable to one nVa<Ie with a Ww; be^^aus© 
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^ is smoother. Beveling is pftr*ieulM% iwyoirtaTi* if .th« ^cfw^JiJ-fellte 
posts are not to be treated. 

Bark retards or prevents the penetration of the preservative into 
the -wood. It also uselessly inereases the cost of treatment by itself 
absorbing oil. Peeling the posts before treatment is, therefore, neces- 
sary. E*vln the papery inner bark should bo earefully removed, 
especially in the case of pine and basswood. 

Thorough seasoning should always precede impregnation. Even 
air-dry wood is unfit for treatment after a heavy rain, and when thus 
saturated should be permitted>tW dry "f«r at le«8t%hBi8esia.y»>iC^,<glS0ii 
seasoning weather. 

Under favorable eonditions the average period required to season 
posts is five wetits^txut tliis period varies widely, aeeording to the kind 
of wood, the season of the year, and elimatie eonditions. A simple 
method of determining the degree of seasoning is to weigh a few rep- 
resentative posts every few days. As a rule, an air-dry condition is 
reaehed when the loss of moisture is less than 1 pound per post (of 5 
inehes average diameter) during five days of good seasoning weather. 

Application of the preservative. — It is well known that different 
woods vary greatly in weight and strength. They also differ eonsid- 
erably in the ease with whieh they absorb the preservative; so that 
eaeh speeies requires a different treatment if best results are to be 
obtained. In the experiments eondueted by the Forest Serviee and 
its eooperators the purpose has been to determine the best treatment 
for various woods. The investigations have also indieated the rela- 
tive ease of treatment of the different woods. Two methods of treat- 
ing were employed. In some eases but one tank was used, and only 
the butts of the posts were impregnated, though two tanks were used 
in ereosoting most of the woods. In the seeond method only the butts 
were immersed in the hot bath, while the whole posts were submerged 
in the eold bath. 

Most speeies will absorb too mueh eroosote if a very long treatment 
is given. Therefore, to make the treatments eeonomieal the absorp- 
tion must be limited to 0.4 gallon per post if only the butt is treated, 
or 0.6 gallon per post if the top also is impregnated. The best treat- 
ment is that which will give, with a reasonable absorption, the deep- 
est possible penetration of the oil into the wood in the shortest time. 

Woods which are naturally durable in contact with the ground, 
sueh as eedar, loeust, white oak, and blaek walnut, were also ineluded 
in the experiments. In general, a heavy treatment is required to im- 
pregnate their sapwoods, and their heartwoods ean not be sueeessfully 
treated. Though preservative treatment somewhat prolongs the life 
of these speeies, they are not only too expensive to be treated with 

eeonomy, but even without treatment they are likely to' eost more 
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than cheaper and eqti»lly satisfactory po«ts timt can 'be- ht^bfymo- 
soting an inferior wood. 

In CaUfornia, posts of different species of eucalyptus were ereo- 
soted. A three-hour bath in hot oil wW* *i^B@i«it treatment §» 
gi-een posts, but the oil penetrated very irregularly. When the posts 
were inverted after butt treatment, the free oil followed the largo 
duets in the wood and appe«rc<l on tlie top of th« poit. A'^w tests 
also were made on quaking aspen, boxelder, Douglas spniee, and silver 
maple. Quaking aspen will probably require a treatment similar to 
th»t recommended for eottonwood. The heartwood of I>oiS|^«'spTuee 
is impenetrable by open-tank treatments, but the sapwood may bo 
easily impregnated. Boxelder and silver maple absorb creosote 
readily, but the penetration at the grouBd line is relatively small. 




Pia. 5. — Kxpcrlmental outfit heated by steam. The rectangular horizontal tank is for 

the cold bath. 



" Therefore, whenever a ehoieo of speeies is possible, only the woods 
best adapted to preservative treatment should be used. The relative 
fitness of several of the commoner kinds of wood is shown in Table 
1. Yet, because of the diflerent methods used, this table ean not be 
depended upon to give the exaet length of treatment in each ease. 
It is easy, however, to find the best treatment in any particular in- 
stance. With well-seasoned material the absorption is indicated by 
the difTcrcnc© in the weight of sample posts before and after treat- 
ment. Pounds may be converted into gallons by dividing by 8.5. 
The penetration at the ground lino may be gauged by boring with an 
IHjgur or chipping with an ax. Surfaces thus exposed should bo 
well eoated with ertosote before th« p®gt is set. If the first treiitment 
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is not-l)«ti^hR^II»«7^'%*M«''*e(rai^ by varying the 

lengths of the hot and cold baths. If the penetration is insuffieient 
the period of heating should be increased; if the penetration is satis- 
factory, Ifi^ t®# mmM loii .is *ba«lfcJ,. A«f^<5^' ^MH^iiAmM*^ 
shortened. . .' r 



[All posts were round, peeled, and seasoned.] 



Species. 



Absorj)- 
tlon per 
5-lneh 
pout. 



FeoMratloe. 



2 feet 
from 
butt. 



2-feet 
from 
top. 



Butt. 



Hot oil. 



Cool- 
ing oil. 



Top. 



Double-tMit 
treatment. 



notoll. 



Cold 
oU. 



Ash, white. . 
Baaswood... 

Beech 

BIreh, river. 
Butternut.. 



Cottonwood. 



Oallom. 
0.4 



Elm, slippery 

Elm, white 

Oum, black 

Gum, cotton (tupclo) . . 

Gum, sweet (red) 

nickory, bittemut 

Magnolia, gw«kei$te#t. 

Maple, red 

Maple, sugar 

Oak, pin 

Oak, red 

Pine, loblolly 

Pine, lodgep<*«, . . . 

Pine, pitch 

Fine, scrub 

Pine, shortleaf 

Poplar, white 

Sycamore 

Tullp-tree 

Willow, white c 



Indies m 




0. 4 






0 05 


i.U 




.7 


.3 


6.8 




.6 




.3 


.1 


6.3 


.1 


6.4 




.6 


.3 


.6 


.3 


1.0 


.3 


.S 




.4 


.2 


1.0 


.3 


.2 


.1 


6 1.0 


.5 


6.8 


.3 


1.5 


1.0 


1.2 


.6 


1.0 


.3 


1.0 


.4 


1.0 


.3 


.5 


.2 


1.0 


.2 


.4 


.1 


.6 


.2 



Hours. 
S 



Hours. 
12 



Hours. 



Hours. 



Dipped o. 



Dipped o. 



1 



12 



Dipped o. 



2 
2 

I 
I 

1 
1 
1 
2 
1 
12 



» Dipped for 5 minutes or more. 

6 Width of sapwood. Penotratlon limited by Imp«etrabl« hewt. 
0 Roqulres especially thorough seasoning. 

The procedure in treating may be summarized as follows: 
(1) Raise the temperature of the hot bath to 220° F. before put- 
ting the posts in the tank. Maintain this temperature throughout 
the bath. Have sufficient oil in the tank to submerge the butts 6 
inches higher than the ground line when the posts are set. !ci 'f/' 
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(2) If only one fe»nk'« used, tl:^ ©il will be abeOTfesi 

during the cooling bath, and more should be added to keep them 
submerged to the proper depth. 

(3) If tw&' ttnte mre iisecf^ Mq*«#f <iw eo4(*ifei^ The 
best temperature is from 100° to 120° F. Transfer the posts from 
the hot to the eold bath as quiekly as possible. At least that portion 
of the post whieh hm been Mirt6i*#«M he qntcHy in the 
eold bath. 

Cost of treatment. — General eost figures are valueless, but the cost 
imder any spec^Srf-^emditfons nn^%»^'e*t^y ftWsefrtained. Appa- 
ratus and oil are the two most important items of expense. The 
ehargo per post for the apparatus should not exeeed 1 eent when a 
servieeable o«ifit is used and its permaneney is eoneidered. Ijftbor 
and fuel ehargcs are usually ignored in fence-post treatments, and 
hence are omitted iu the examples of cost given below. If, however, 
it is desired to include them, the number of posts treated daily is 
important. Of course the size of the post affeets the cost. 

The eost of creosote by the barrel varies widely according to 
locality. In the Eastern Statues it costs 12 to 15 cents per gallon; on 
the Pacific coast, 15 to 20 cents; in certain localities in the llocky 
Mountain region it is as high as 30 cents. In Table 1 the absorption 
of oil per post is stated for the recommended treatment. To this 
must be added a certain quantity of oil which evaporates from the 
hot bath. The amount of creosote which evaporates depends mainly 
upon the grade used, but 20 per cent of the absorption is accepted 
as the average. The quantity of oil consumed per post is, tterefore; 
one and one-fifth times the absorption. 

Table 2 shows the cost of treatment under certain conditions. 



Tablk 2. — Co.H of Prcat-mcnt per post wtKlcr ccrkiiti Jmown condUiom. 





Items of cost. 


Cost of 
treated 
poet. 


Tost. 


Treating 
plant. 


Croosoto 
absorbed. 


Creosote 
volatil- 
ized. 


Loblolly pine (Louisiana) or acrub pine (Maryland); 












entire post impn^gnated; creosote, at IS cents per 














to. 05 


to. 01 


$0.08 


to. 01 


to. IS 


Quaking aapen (Maine) or Cottonwood (Minnesota); 












butt Impregnated; top dipped; creosote, at 13 cents 














.05 


.01 


.05 


.01 


.13 



Value of treatment. — In portions of Maryland locust posts cost 35 
cents apiece, and are difficult to obtain even at this price. A pine 
post, treated in the manner recommended in Table 1, will doubtless 
equal one of locust in durability, and will cost only half »s much. In 
3«7 



the p#ii^¥'<i|^^@#i]ftnnesota willow p(»iiMt^«# MKcient »ize to'fWfe 
fifteen years eost 25 eents. Creosoted cottonwood posts eould be sub- 
stituted for these, and would be considerably cheaper as well as more 
durable. In sectftrfW of Td*lje Iftd^polfe p&i^ «Fe ^tensively 
uspd. Table 3 illustrates the annual saving effeeted by creoeoting 
such posts. 

Table 3. — Comparative easts of untreated and treated posts of lodgepole pine 

In Idaho. 



InlUalcoct ofpoit 

Cost of treating post 

Estimated co«t of netting post. 



$0.00. 
.00 
.12 



to. 06 
.15 
.12 



Total oo«t ttttt pott 

Batlmated length of service years. 

Annual cost of post (allowing 0 p«r cent |ntereit on !^^mtaAtit) approximately. 
Annual sarlng per poet treated 



.18 



.33 



ao 



to. 06 



to. 08 

.02 



In general, it may be said that any post properly creosoted will 
last twenty years. To determine the exact length of life under va- 
rious conditions, posts experimentally treated are being tested in 
fences, and detail maps on which each post is numbered are made to 
record the kind of post and its treatment. By means of such maps it 
is possible to study the durability of the individual posts and the 
effects of various treatments under diflCerent conditions. 

PROLONGING THE LIFE OF SHINGLES. 

Wood used on the farm in various forms other than post niatcrial 
may often be advantageously preserved from decay by chemical tf eat- 
ment. The results obtained assuredly justify the Qost of treating 
all timbers used in foundations, sills, beams, and planking, as well 
as the lower portions af board fences, and tlie lumber used near the 
ground in sheds and barns. The treatment of these is very similar to 
that given posts. Shingles, however, form an important special class 
of material. 

With the grades of shingles obtainable nowadays exposure to 
rain and sun commonly results in warping or curling. Water ab- 
sorbed during a storm subsequently evaporates rapidly from the 
upper surface and rather slowly from the lower surface. Conse- 
quently, the upper part of the shingle shrinks -more than does the 
under, and curling or warping results. The importance of exclud- 
ing moisture is obvious. In addition to this, it is advisable to employ 
an antiseptic to retard decay. The best preservative, it follows, must 
possess such qualities as i^lH'|i^raAe ^il^ .^ti:i^4h^^^'^^y||o prolong 
the life of the shingles. 
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• The neeeasty-of applying prft8OTvKfeiiP« Ae^cwiii*^ 
tJi»rcmghly dry may again be emphasized. 

irOVAKTISSPTIC FKSB]0i^^^VBS. 

The applieation of paint is the preservative measure most eommonly 
used with shingles. The method of applying it is of paramount im- 
portanee. Dipping the shingles tnflfTidually is the only satisfaetory 
proeedure. When a roof is painted ridges of paint are formed at 
the bases of the shingles, owing to the irregularities of the surfaee 
over whieh the brush pusses. These enuse the w«tir to permeiitts the 
creviees betweoi the shingles and frftcfuently hUrSten deeay. 

ANTISEPTIC PBESERVATIVES. 

The best antisepties for shingle treatment are ereosote and other 
derivatives of eoal tar. Painting the roof with these oils is a 
rather satisfaetory method of treatment, sinee the eoal-tar derivatives 
penetrate the shingles better than ordinary paint and do not leave 
ridges below the base of the shingles. 'At least two eoats should 
be applied. Dipping the individual shingles gives good results. 
The best results are, however, obtained by heating and eooling the 
wood in the preservative, as deseribed for the treatment of fence 
posts. Sa.p loblolly pine shingles may be thoroughly impregnated 
by means of the open-tank proeess. This method is the best even for 
woods whieh resist the penetration of the oil; for example, white 
eedar. Its advantages are two-fold — the shingles ean be treated in 
bundle form, and, with proper treatment, the sy-rfaee of the wood 
will bo free from surplus oil. 

The open-tank proeess has already been explained. The apparatus 
used for posts may be employed, or if shingles exelusively are to be 
treated the form of the outfit may bo modified. The simplest appa- 
ratue is a single tank large enough to hold a bundle of shingles. If 
a larger eapacity is desired, the depth rather than the width should 
be inereascd, for, in order to minimize the loss from volatilization, 
the oil surface exposed to the air should bo kept as small as possible. 
Tho best treatment for various kinds of shingles has not yet been de- 
termined. Tho proper length of treatment may, however, be readily 
decided in any particular instance by weighing tho shingles before 
and after treatment. An absorption of 12 or 13 pounds per bundle, 
or G gallons per thousand shingles, is advisable. The cost of treat- 
ment per thousand shingles shpuld range from $1.25 to $1.50. In 
order that the deepest penetration compatible with this absorption 
may be secured, tho heating should be relatively long. 

Creosoted shingles poss^ certain objectionable qualities, though 
none which prohibit their use. Among these may be mentioned their 
strong odor and their contamination of cistern water. Further, 
m 
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sinee the shingle nails become eovered with creosote and can not be 
held in the workman's month, it is said to be more difficult to lay 
these shingles. The odor, however, disappears in the course of a few 
weeks — two weeks in one case observed ; the contamination of the 
cistern water is also of short duration — in one instance the water was 
tasteless after three days of rain ; and, in any case, the water from a 
newly creosoted roof can be diverted from the cistern for a week or 
so, or until there is no danger of making the water taste, and the use 
of a shingle-nailing machine obviates th.o difficulty in laying the 
shingles. All these objections are removed if the shingles are sea- 
soned for a few weeks between treating and laying. 

It is impossible to paint creosoted shingles satisfactorily; henee, 
if the brownish shade of the ereosote is deemed undesirable, it is 
necessary to stain the shingles during the preservative treatment. Of 
the common colors green pigment is expensive and red and brown are 
cheaper. Further, it is necessary to use a comparatively large quan- 
tity of green to obtain a satisfactorily eolored creosote, while a rela- 
. tively small amount of red or brown "pigment suffices. For these 
reasons it is not feasible to stain shingles green by the open-tank 
method of creosoting, and brush treatment or dipping must be re- 
sorted to. The latter two methods may also bo used with a variety 
of patented stains eontaining creosote. 

To obtain a red or a reddish-broM'n creosote 8 to 12 ounces of " color 
ground in oil," mixed with an equal bulk of linseed oil, should be 
used for each gallon of preservative. 

CONCLUSION. 

In many localities the need for the preservative treatment of farm 
timbers is imperative. Throughout wide areas the advisability of 
using creosoted posts is indisputable. In spite of these facts it is 
often difficult for a farmer efficiently to treat his own material with 
preservatives. This, however, does not indicate that the work should 
be neglected. Rather it points to some different means of securing 
the desired result. There are two practical methods of doing this. 
One is for some individual to undertake the work for the neighbor- 
hood. A small wood-preserving plant could be profitably operated 
in connection with a thrashing outfit, a feed mill, or sawmill. The 
other plan is for several farmers to cooperate in establishing and 
operating tho plant. As an indication of the success which should 
attend such an undertaking the cooperative creameries of various 
sections of the country may be cited. The means, then, may vary, but 
it can not bo too strongly emphasized that every agricultural district 
should possess the facilities for increasing, by preservative treatlnent, 
the durability of farm timbers locally used. 
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